Many ecosystem services do not pass through markets. Therefore, the benefits which ecosystems provide to society are largely unrecorded. Fast-growing woody crops represent a quite new and still insufficiently explored ecosystem of agricultural land which has a potential to provide several utility functions. It may contribute to satisfaction of human needs and may enhance regional health. The goal of this paper was to detect the socio-economic importance of associated spontaneous vegetation in plantations of the energy crops (hybrids of the genera Salix) and to compare it with the socio-economic importance of adjacent permanently cultivated agricultural field. There was examined the therapeutic, melliferous, feed, allergenic and toxic potential of undergrowth for each experimental plot inside the SRC plantations. The research was carried out on the agricultural land formerly used for growing cereals and root crops -the research base Kolíňany. Our results showed that energy plantation understoreys can be assumed to be the better option for contribution to the total socio-economic value of a region than agricultural fields.
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Biomass is one of the renewable energy sources already available for climate change mitigation. It is regarded a key option for reducing dependency on imported fuels in the EU (Berndes and Hansson, 2007) . According to Rösch et al. (2013) , short rotation coppices (SRC) are one option to enhance sustainable biomass production and to enlarge domestic wood resources. A large-scale shift from "conventional" arable crops to short rotation coppice plantations will have implications on a range of environmental issues, and large-scale implementation of those crops for bio-energy purposes makes sense only if they prove to reduce negative effects on the environment, especially when compared with other alternatives for reduction of fossil energy sources (Weih and Dimitriou, 2012) .
To understand the implications of increased bioenergy production, it is important to recognize that the land used for energy cropping is a natural resource, comprising soil, minerals, water and biota (MA, 2005) . As such, it plays an essential role in delivering valuable ecosystem services, such as supporting the cultivation of biomass for food, energy and other products, and regulating the environment, e.g. via water filtration or carbon sequestration. Communities also often attach considerable cultural and religious values to local landscapes (EEA, 2013) . However, many ecosystem services do not pass through markets. The benefits they provide to society are largely unrecorded (Levy et al., 2005) .
In the general classification of vegetation functions in the landscape, two basic groups of functions -ecological and social (or socio-economic) functions -were distinguished. Ecological functions are considered in systems of ecological relationships and they are important for the existence of natural ecosystems. Social functions of vegetation are considered in the system of social relationships. They are products of the society's needs and make use of the properties and effects of vegetation (Eliáš, 2010) .
If SRC represent an environmentally sound and economically feasible option it may contribute to regional wealth. There is a hope that such plantings will create new areas for the agricultural business, agro-forestry, and induce social wealth (Köhn, 2009) , support development of rural tourism and hunting (Mosquera-Losada et al., 2012) , and also offer benefits such as the development of a new export industry and employment creation (especially in rural areas) (Berndes and Hansson, 2007) .
Ecosystem services refer to the range of conditions and processes through which ecosystems, and the species that they contain, help sustain and fulfil human life (Daily, 1997) . Various wild plants growing under energetic plantations contribute not only to the ecological sustainability of an ecosystem, but they are also important to some extent to fulfil the needs of the local people (Sangha and Jalota, 2005) . Different functional groups of plants can be identified with positive (rare plants, medical and melliferous plants, edible plants, fodder, phytoremediation etc.) and negative impacts (source of crop weeds, invasive plants, competition, toxicity etc.) (Fehér et al., 2014) . Maximum monetary value of energetic plantations undergrowth was marked for food, fodder, medicine and soil stability (Jalota et al., 2000) . Reddersen (2001) assumes that willow plantations provide an ideal early nectar crop for honey bees and other beneficial insects. However, land's capacity to provide all these services depends on its management (EEA, 2013) .
This paper presents an evaluation of socio-economic importance of SRC understorey vegetation (genus Salix), especially utility functions that relate to primary production of vascular plants. There are many other utility functions of vegetation e.g. soil stabilization, water filtration, aesthetic value of a plantation, which also contribute to the total socio-economic value of an ecosystem, which are not included in this study.
Research area and experimental plots
The experiment was carried out in the locality Kolíňany, located 10 km northeast from the city of Nitra (GPS -48° 21' 21" N a 18° 12' 23" E). The average annual temperature of air is 10.2 °C and the average rainfall is 524.4 mm (SHMI, 2013) . Cadastral area falls to the climatic region MT2 (temperate warm, slightly moist), with the sum of temperature 2200-2500 °C, with a probability of dry growing season 15−30% (Lapin et al., 2002) . The territory belongs to the maize production area with flat terrain, with 87% of degree of plowing and 8% of permanent grassland (Špánik et al., 2000) . Main soil unit at the research site is gleyic fluvisol, moderate soil located mostly in the alluvial plains of rivers with high level of groundwater (Linkeš et al., 1996) . The average soil pH in the research site was 7.26 and the average percentage of humus content was 1.83% (Hauptvogl, 2011) .
The research was conducted inside plantations of fastgrowing trees (genus Salix) during two growing seasons (from 12 th of March 2013 until 6 th of November 2014). In the constant experimental plots, quantitative characteristics of phytocenoses were recorded in periodical two weeks intervals. This data were collected from the three plots allocated in the middle of willow plantations with extent of 24 m 2 , within three planted varieties of Swedish provenance of genus Salix -Gudrun, Inger, Tordis (surveys started at the beginning of the second year of their three-years harvest cycles, when canopy of energy trees was been highly developed). We also allocated one adjacent experimental plot with the same extend on agricultural field under regular cultivation (with the crop Cucurbita pepo in the first year and Triticum aestivum in the second year) in order to compare our data.
Floristic assessment of vegetation and data analysis
The abundance of taxa was evaluated by the BraunBlanquet scale (Braun-Blanquet, 1964) , modified and expressed in percentage. The names of taxa were listed by Marhold and Hindák (1998) . The persistence of species (persistence category by Jurko, 1990) , which served as the basis for expressing the coefficient of species significance in the phytocenoses, was expressed. In order to investigate a level of melliferous, feed, therapeutic, allergenic and toxic importance of each surveyed understorey, a proper eco-value to the each found plant species was assigned (according to Jurko, 1990) . The melliferous importance, as well as feed and toxic importance, was calculated as the coefficient of species significance for the each plant species multiplied by the eco-value appertaining to the each found plant species. Therefore, the total value of melliferous importance, as well as toxic importance, was obtained as the sum of these calculated values for each plant species. In case of feed importance, the total value was obtained as a difference between the sum of positive values and the sum of negative values for each plant species with specific feed potential (plant species that had a positive eco-value for feed potential and simultaneously also various eco-value for toxic potential e.g. Cirsium arvense, Ligustrum vulgare, Robinia pseudoacacia, were excluded from this calculation). The total therapeutic importance, and allergenic importance, was calculated as sum of the coefficient of species significance for the each plant species with various eco-values. Evaluation of vegetation from allergenic point of view was realized only for allergenic pollen plants.
Our field surveys showed that experimental plots inside the energetic plantations had 1.30-1.56 times more plant species than experimental plot in agricultural field under regular cultivation. The trend that plant species number in SRC plantation is higher than in conventional agricultural fields was reported e.g. by Weih et al. (2003) , Britt et al. (2007) , Fry and Slater (2009) or Baum et al. (2009) . Diverse plants perform different ecosystem functions which contribute to the sustainability of an ecosystem. Ecosystem functions performed by one species may be complementary to the other species (Tilman et al., 1997) . Sanga and Jalota (2005) mentioned that various wild plants growing under plantations are also important as medicine and food/fodder. If phytodiversity of energy plantations understorey increase, we can assume that the total ability to provide ecosystem services and to contribute to sustainability of an ecosystem increases as well.
The most diverse experimental plot which we surveyed was plot located inside the variety Tordis. We found that 72.22% of its observed understorey species had the therapeutic potential (26 of the total 36 plant species). Likewise, the highest therapeutic importance (74.37) was noticed there. Understoreys of varieties Inger and Gudrun were characterized by the same number of species with various therapeutic eco-values (19 plant species). For the variety Inger, it represented 61.29% and for the variety Gudrun 63.33% of the total number of species in their understoreys. However, they evidently differed to each other in the total coefficient of species significance. We recorded the decrease of 41.36% for the variety Gudrun (50.44) compared with the variety Inger (86.01). The adjacent agricultural field was characterized by extremely low value of therapeutic importance (only 1.63) and also by low number of occurred plants with therapeutic potential (only 11 plant species), compared with all surveyed willow varieties (Figure 1 ).
The understorey of the variety Tordis was also characterized by the highest feed importance from all of the observed willow varieties (119.16), on the other hand, the percentage of plants with positive feed eco-value of the Tordis understorey was the lowest from the observed willow varieties (47.22%; 17 plants with positive feed potential). The material and methods results and discussion increase of the feed importance was caused mostly due to the occurrence of perennial grass Agropyron repens in the Tordis understorey, with high positive eco-value for feed potential, its maximal persistence (44 times from 44 carried surveys) and high abundance (mean: 5.57% ± SE: 1.13) during the two years of our research. Half of understorey of the variety Gudrun consisted from plant species with feed potential (18 plants), however their feed importance was the lowest from the observed willow varieties (only 31.76). The understorey of the variety Inger consisted from the same number of plants with positive feed potential like the understorey of the variety Tordis with the highest feed importance. However, the decrease of feed importance was 54.70% compared with the Tordis understorey (Figure 1 ). There was also detected the negative feed importance for adjacent agricultural field (-8.28 ), what was predominantly influenced due to the occurrence of annual weed Amaranthus retroflexus with negative eco-value for feed potential, with 40.91% occurrence frequency during surveys and the highest abundance (mean: 2.23% ± SE: 0.81) from the all plants grown in this agricultural field.
The question of melliferous plants currently acquires leading position in light of bee producers, beekeepers, farmers, nutritionists, chemists, marketers or physicians (Jurko, 1990) . SRC willow may constitute an important resource for bees, even under the stress of the harvest cycle, and recommendations are given for improving the biodiversity aspect. There are many flowering plants, but not all can be harvested by honey bees, because of their physiognomy (Reddersen, 2001) . In apiculture, a plant is classified as melliferous if it can be harvested by honey bees (Ayansola and Davies, 2012) . However, according to Stefan and Bodescu (2008) , one third of the total melliferous resources in an area is the share of the bee families consumption, the rest being consumed by other insects. In the case of therapeutic or feed importance of surveyed understoreys as well as in the case of melliferous importance, the understorey of the variety Tordis was characterized by the highest importance (265.87). From the total species number present in the Tordis understorey, 77.78% had the melliferous potential (28 plant species). The Inger understorey was also characterized by the high melliferous importance (234.27) and also by the high percentage of melliferous plant species present in the understorey (74.19%). The lowest melliferous importance was found in the understorey of the variety Gudrun (97.37) which was approximately by 60% lower compared with the other surveyed energy varieties. Gudrun understorey represented 18 plants with melliferous potential, i.e. 60% of total species number found there. Very low importance from melliferous point of view was found in adjacent agricultural field (7.38) where only 39.13% plant species were characterized by various melliferous potential (9 melliferous plant species). All these importance values represent only theoretical situation of all plants of understorey that can occur if all understorey plants blossom out.
Many wild growing plants produce toxins (alkaloids, glycosides, toxalbumins, photosensitizing substances, volatile oils, resins) and allergens (Dutkiewicz et al., 2001; Bergmann et al., 2012) . According to Fehér et al. (2014) , the herb undergrowth of energy plantations can be potentially dangerous for
Socio-economic importance of characteristics that enhance ecosystem utility figure 2 Socio-economic importance of characteristics that reduce ecosystem utility humans. Our results showed that the highest percentage of plant species containing toxins was found in agricultural field (43.48%), what was represented by 10 plant species with specific toxic potential. Due to low abundance and frequency of occurrence (persistence) of adjacent plant species there, the total toxic importance was low as well (17.93) . From the all surveyed willow varieties, the most species rich variety was also the richest one for plant species with various toxic potential. Thus, understorey of the variety Tordis consisted of 14 plant species with toxic potential which were characterized by the second highest toxic importance from all surveyed willow varieties (50.66).
The same number of toxic plant species was contained in understoreys of the varieties Inger and Gudrun (9 plant species) that also formed the similar percentage of the total species number found in their understoreys (Inger: 29.03%; Gudrun: 30.00%). The highest toxic importance was recorded in the Inger understorey (54.01), the lowest in the Gudrun understorey (42.86) (Figure 2 ). With the enhanced consciousness of health, research on allergenic pollen plants receives increased concerns. A mass of allergenic pollen plants is centralized in urban areas (Jianan et al., 2004; Bergmann et al., 2012) . In general, SRC plantations are often grown near urban or rural areas, therefore there are some apprehensions that pollens of SRC tree varieties or many plants they contain may cause pollinosis in sensitive individuals. Obtaining data regarding pollen is necessary because exposure to allergenic pollen is an increasing public health problem in occidental societies where pollinosis has become widespread (D 'Amato et al., 2007; Heguy et al., 2008) . Our data showed that understoreys of energy willow varieties consisted also of plants with allergenic potential. The Tordis understorey consisted of the highest amount of allergenic plants (14 plants) which represented 38.89% of total species found in the Tordis experimental plot. Also, the allergenic importance of its understorey was the highest one (85.94) from the observed willow varieties. The Gudrun understorey consisted of 36.67% of allergenic plants (11 plants), but allergenic importance of its understorey (33.14) was lower than in the Inger understorey (43.53) where we found lower percentage of allergenic plants (29.03%; 9 plants with allergenic potential). The percentage of allergenic plants in the adjacent agricultural field was similar to what we found in the Inger or the Gudrun understorey (30.43%). The allergenic importance of agricultural field was only 8.70 (Figure 2) , however, 77% of this value appertained to Amaranthus retroflexus (recorded only in the agricultural field) whose pollen is a common cause of respiratory allergy in many countries, for instance reported in Wurzen et al. (1995) , Tehrani et al. (2010) or Villalba et al. (2014) .
Conclusions
The rate of understorey to provide selected utility functions depended on the planted crop. The variety Tordis was characterized by the highest socio-economic importance of characteristics enhancing ecosystem utility. All surveyed varieties demonstrated higher melliferous, therapeutic and feed importance of their understoreys, and thus they can be assumed to be the better option for contribution to the total socio-economic value of a region than agricultural field. Agricultural field did not enhance the allergenicity and toxicity levels to such an extent as understorey of willow energy varieties. Because of the highest potential of the variety Tordis to enhance the allergenicity level of human settlements and the highest potential of the variety Inger to become the source of toxic plants and reduce the socioeconomic value of surrounding agroecosystems or affect human health, we recommend their cultivation outside of human settlements.
